In recent years, with animal welfare in China gaining more clout, people are paying more attention to animal welfare. In order to know the level of cognition about animal welfare in Chinese college students and whether their life backgrounds affect the cognition, a nationwide random survey was conducted to evaluate and analyze the status of animal welfare cognition through means of WeChat questionnaires. The results show that college students have a certain degree of awareness of animal welfare, but there were significant differences among students with different life backgrounds. There were different valuations for laboratory animals, companion animals, farm animals, wild animals, and animals used for entertainment. Overall, the college students from or studying in China's developed regions had a more accurate cognition about animal welfare than those from developing regions or underdeveloped regions. The valuation of college students from urban areas was higher than that from rural areas, and the valuation of college students who had experience keeping a pet was higher than that of those who had never had a pet. Interaction was only shown between the growth environment and the growth regions on opinions towards stray dogs. More students from urban areas support killing stray dogs, but a significant difference was only shown in developed regions (P<0.05). In conclusion, socioeconomic background affects Chinese college students' cognition about animal welfare.
Introduction
Animal welfare refers to the state in which animals can adapt to the environment, which must meet the natural needs of animals (Li et al., 2014) . Respecting animal life and protecting animal welfare have now become the trend of the times. More than one hundred countries have formulated laws and regulations on animal welfare. The attitude of citizens towards animals has become an important criterion for measuring the degree of social civilization (Harper et al., 2002) . In 1959, Burch and Russell proposed the 3R concept for the first time (Cheng, 2014) . In recent years, animal welfare has become a hot topic at home and abroad: The concept of animal welfare has penetrated into the economic, cultural, moral, and religious aspects of Western developed countries (Mcglone, 2001) .
On March 11, 2013, the European Union carried out a ban on the testing of cosmetic ingredients on animals (Qu et al., 2017) . The Statens Seruminstitut Rabbit Cornea can replace animal experiments to reduce the number of living animals used (North-Root et al., 1985) . Since the revision of the "Cosmetics Directive", the European Union has implemented a systematic research program to find alternatives and is coordinating efforts with other parts of the more and more people are beginning to pay attention to the use of experimental animals in biomedical research and toxicity testing and are increasingly reluctant to accept the use of certain types of animals (such as wild-caught, non-human primates) and conduct tests on certain opposed products (such as cosmetics) on animals (Balls, 1991) . In addition, to some extent, animal protection organizations have promoted the public's opposition to the use of animals in the experiments from 8% in 1948 to 50% in 2015. Also, the phenomenon of opposition to animal experiments is widespread in Europe and India and has garnered wide attention (Goodman et al., 2012; Roten, 2009; Singh, 2012) . According to an American public opinion survey, people who believe that animal testing has an impact on scientific breakthroughs still hope that animals used in these ways can be treated humanely (Frasch, 2016) .
Companion animals, also known as pets or accompanying animals, are a type of animals closely related to human activities during longterm domestication that act as relatives, friends, etc (Zhao, 2011) . In fact, China has not actually set up a special legislative protection for companion animals. Some European countries have provided detailed provisions on the welfare of pets as early as in the European Convention for the Protection of Pets in 1987, which holds reference significance for the development and system construction of animal welfare in China (Zhang, 2016) . The construction of the companion animal welfare legislation system not only protects the survival of companion animals and copes with animal welfare trade barriers, but also protects public order and the need for safety and health. Therefore, China's companion animal welfare laws must be made in accordance with the basic national conditions. The welfare of farm animals is directly related to both the health of livestock and poultry and the health of consumers. As the demand for meat products in China continues to increase, consumers have higher requirements for the safety of meat products (Sun, 2015) . Many problems caused by the intensive feeding management model have aroused people's concern as the living conditions of farm animals produced in batches have deteriorated rapidly. People have increasingly neglected the basic rights of animal life and health. The phenomenon of animal abuse has greatly increased, and the relationship between humans and animals has greatly changed . Therefore, the promotion and implementation of animal welfare will help to improve and optimize the animals' living environment, improve animal health and disease prevention capabilities, and play a crucial role in ensuring the safety of animal products (Deng et al., 2016) . Some scholars believe that if animals are neglected and not properly managed, they will threaten food safety and directly harm human health (Gu, 2011; Sun, 2013 (Sun, 2009) . Wild animal conservation are effective ways to preserve biodiversity and promote ecological balance. Therefore, from the point of view of protecting wild animals, legal measures for wildlife protection should be explored to better promote wildlife protection. In recent years, there have been repeated incidents of criminals killing wildlife. If these issues affecting the number of wild animals and population stability are not dealt with, the integrity of the ecological chain will be seriously affected. Although a series of animal protection policies have now been introduced, appropriate regulatory measures and a sound system are lacking. Thus, more proponents for and practitioners with knowledge of animal welfare and other related knowledge are needed. The results of the survey on Chinese public animal welfare conducted by Yan et al. showed that only 36.6% of the Chinese public had heard of "animal welfare" and showed that there were differences in social attitudes towards animal welfare among different social groups .
However, so far there has been no research published on the cognition and attitudes of Chinese college students on animal welfare. Through a random questionnaire distributed throughout colleges in mainland China, this survey was conducted to investigate the status quo of Chinese college students' cognition about animal welfare and analyses the influence of students' life backgrounds. This will help the 7. An animal show at a zoo or an aquarium is cruel and should be banned.
government formulate effective measures to promote animal welfare education institutions of higher learning.
Methods

Questionnaire design and survey
The questionnaire was carried out through "www.wjx.cn," using WeChat (a Chinese social media app with over 1 billion monthly active users.), from 0900 CST March 13, 2017 to 0900 CST March 27, 2017. The animals in the questionnaire were divided into four categories: laboratory animals, companion animals, farm animals, wild animals and animals used for entertainment. Attitudes towards the following seven issues (see Table 1 ) were investigated, and the score of the valuation means the degree of agreement. Among them, issue 1 is the cognitive evaluation of experimental animals; issues 2 and 3 are the cognitive evaluation of companion animals; issues 4 and 5 are the cognitive evaluation of farm animals; issues 6 and 7 are the cognitive evaluation of entertainment and wild animals. The IP address quota was set to balance the number of questionnaire participants in different provinces or cities, the same WeChat account or IP address was forbidden to answer repeatedly, and a questionnaire submitted within less than 120 seconds was considered invalid. In addition, through manual checking, incomplete questionnaires, or those with errors or false information were removed. A total of 3,085 responses were received during the nearly two weeks the questionnaire was conducted. After intelligent and manual screening, 2,111 effective questionnaires were collected, covering 578 universities/colleges in all 31 provinces of China's mainland.
The questionnaire surveyed the background information of the participants, including gender, college, major, growth region, growth environment (urban areas or rural areas), and experience keeping a pet. The growth regions and locations of colleges were divided into three economic regions according to The State Council of the People's Republic of China: the eastern regions (developed regions) including Beijing, Tianjin, Hebei, Liaoning, Shanghai, Jiangsu, Zhejiang, Fujian, Shandong, Guangdong, and Hainan; central regions (developing regions) including Shanxi, Jilin, Heilongjiang, Anhui, Jiangxi, Henan, Hubei, and Hunan; the western region (underdeveloped regions) including Chongqing, Sichuan, Guizhou, Yunnan, Tibet, Shaanxi, Gansu, Qinghai, Ningxia, Xinjiang, Guangxi, and Inner Mongolia.
Among the 2,111 participants, 874 were male and 1,237 female, which is the result of the stronger willingness of female to participate in social survey. Furthermore, 870 participants were from the developed regions, 757 participants from developing regions, and 484 from underdeveloped regions, accounting for 41.21%, 35.86%, and 22.93%, respectively. Students from urban or rural areas were 985 and 1,126, respectively. Of the total, 822 undergraduates were studying in developed regions, 919 in the developing regions and 370 in the underdeveloped regions. The proportion of participants in different regions was consistent with the distribution of universities.
Data analysis
All the survey data collected by the network were imported into a Microsoft Office Excel 2007 document to establish a database, and the data were classified and integrated. SPSS 16.0 was used for statistical analysis. One-Way ANOVA was used to analyze the effects of the students' life backgrounds, including growth region, growth environment, experience keeping a pet and location of the college. LSD was used for multiple comparisons.
Univariate under the General Linear Model was performed if there were interactions between the factors. 
Results
Cognition about welfare of laboratory animals
As shown in Table 2 , for the issue "The safety evaluation of cosmetics with rabbit eye irritation tests is cruel and should be prohibited," the scores of students from or studying in the developed regions both reached 4 points, which was significantly higher than those of students in the developing regions and the underdeveloped regions (P<0.05), while there was no significant difference between students from or studying in developing regions and the underdeveloped regions (P>0.05). For different growth environments, urban students gave the issue a score of more than 4 points, which was significantly higher than the scores of rural students (P<0.05). The scores of college students who had kept pets were significantly higher than those of students who had no experience keeping pets (P<0.05).
Cognition about welfare of companion animals
As shown in Table 3 , when evaluating "Sterilization for companion animals is a cruel act," the scores of students from developed regions were significantly higher than those of students from underdeveloped regions (P<0.05), while there was no significant difference between the developing regions and other regions (P>0.05). There was also no significant difference between students from urban and rural areas (P>0.05).The scores of undergraduates who had kept pets were significantly higher than of those who had no experience keeping pets (P<0.05). For the college locations, the scores of students in the developed regions were significantly higher than those of students from developing regions and underdeveloped regions, while the differences between the scores of students from developing regions and underdeveloped regions were not significant (P>0.05).
For the issue "Stray dogs are very dangerous to humans, so they should be killed as much as possible," the students in different growth regions, growth environments, with experience keeping pets, and college locations all valuated it at nearly 2 points. Furthermore, there were no significant differences between students with different life backgrounds (P>0.05).
Cognition about welfare of farm animals
As shown in Table 4 , when evaluating "It is cruel to keep laying hens in narrow cages," the scores were nearly the same between different growth regions or college locations (P>0.05), and all over 3.5 points. Students from urban areas were significantly more in favour of this opinion than rural students (P<0.05). The students who had experience keeping pets also showed significantly higher scores than those who had never kept pets (P<0.05).
For the issue "If farm animals were slaughtered, the slaughter should be carried out in a painless state," the scores of students from developed and developing regions were nearly (P>0.05), and significantly higher than those of students from underdeveloped regions (P<0.05). The scores of students from urban areas were significantly higher than those of students from rural areas (P<0.05). The scores of students who had experience keeping pets were significantly higher than those of students who had never kept pets (P<0.05). For the factor college location as the place students living in, the significant difference was only shown between the developing regions and underdeveloped regions (P<0.05).
Cognition about welfare of wild animals and animals used for entertainment
As shown in Table 5 , for the issue "Wild animals should not be kept as pets," the scores of students from developed regions were significantly higher than those of students from the developing regions and the underdeveloped regions (P<0.05), while there was no significant difference between the developing and underdeveloped regions (P>0.05). The scores of students from urban areas were significantly higher than those of students from rural areas (P<0.05). The students who had experience keeping pets were significantly more in favour of the issue than those who had never kept pets (P<0.05). However, there was no significant difference between the college locations (P>0.05). For the issue of "animal performances in zoos or aquariums are cruel and should be banned," the scores of students from or studying in developed regions were significantly higher than those of students from the developing regions and the underdeveloped regions (P<0.05), while there was no significant difference between the developing and underdeveloped regions (P>0.05). The scores of students from urban areas were significantly higher than those of rural students (P<0.05), and those who had kept pets set a greater store by the issue than those who had never kept pets (P<0.05).
Interaction of different factors
As shown in Table 6 , there were interactions between the growth environment and the growth regions for the issue "Stray dogs are very dangerous to humans, so they should be killed as much as possible." The scores of urban undergraduates from developed regions were significantly higher than those of the rural students from developed regions (P<0.05). However, there was no significant difference between urban students and rural students from the developing or underdeveloped regions (P>0.05), and the difference was not significant for the scores between the different growth regions (P>0.05).
Discussion
Cognition about welfare of laboratory animals
From the opinions on banning the rabbit eye irritation tests (EIT), college students in the developed regions (having either grown up or studying there) showed more accurate cognition ,which suggests that people from the developed regions have a greater awareness of animal welfare promotion. Students from urban areas also have more access to information on the protection of animals regarding experiments. Students who had kept pets before tended to agree more that rabbit EIT is cruel, which indicated that the experience of keeping a pet promotes concern for the welfare of laboratory animals.
According to the most basic guidelines for the humane treatment of experimental animals in China, training must be conducted before animal experiments (Bayne et al., 2014) , such as selecting appropriate animal models, experimental designs, statistical methods, and meeting behavioral needs, as well as providing pain identification and treatment, anesthesia and euthanasia, which are necessary conditions for the successful and humane experimentation on animals (Bayne et al., 2015) . All universities provide some teaching and publicity on this matter. Thus, students have a certain degree of cognition about the welfare of laboratory animals, and most of them believe that rabbit EIT is cruel to animals and deprives animals of their basic rights.
Cognition about welfare of companion animals
The valuation of animal sterilization was between "neutral" and "agree," which indicates undergraduates' cognition was ambiguous. This may have been due to the lack of appropriate animal management knowledge such as disease prevention and control for pets. But students from developed regions still showed significantly more accurate cognition. So did students from urban areas and students who had kept pets. The reason for those results might be similar to that of cognition about the welfare of laboratory animals.
The opinions on killing stray dogs as much as possible indicated that most college students had a clear standard for the right of animals to life and rejected such cruel killings. There was a consistent degree of cognition among different groups. However, there was a difference between students from rural and urban areas in the developed regions, which indicated that stray animals in Chinese cities had attracted more attention. But China's failure to properly deal with the stray animal problem has caused it to become worse, and in order to prevent the spread of disease, the government often uses inhumane methods to kill stray animals (Zhang, 2014) . Thus, a potential ban on killing stray animals may cause other serious animal welfare problems.
Cognition about welfare of farm animals
With the economic level increasing, people are paying more attention to the welfare and health problems of animals. The United States has even proposed that battery cages be banned to ensure the proper welfare of laying hens (Schwabenbauer, 1999) . Some surveys showed that consumers believe that animals should not be abused and animals need to express their nature (Vanhonacker et al., 2008) . In this survey, for the issue "It is cruel to keep laying hens in battery cages," the scores of students with different life backgrounds were all over 3.5 points. This indicated that college students tend to agree that laying hens should be given humane environments; however, most of them don't know what the laying hens need. For painless slaughter, the mean scores of college students with different distributions are about 4 points. With the improvement of the economy and the popularization of the animal protection concept, college students are paying more attention to farm animals' rights. Students in the more developed regions (having either grown up or studying there) showed stronger agreement, which is in line with the cognition about welfare of laboratory animals. The higher scores of students from urban areas and of those who had experience keeping pets indicated that people who care about pets also care more about the psychological feeling of farm animals.
Cognition about welfare of wild animals and animals used for entertainment Animals which perform in zoos are often beaten with whip sticks during training, causing great damage to the viscera and resulting in less than one-third of the normal lifespan (Xiang, 2009 ). Many wild animals in zoos and animals used for entertainment live in limited spaces, without proper environmental stimuli, which leads to a series of stereotypic behaviors. Their opposition to keeping wild animals as pets indicates that college students have a high degree of recognition that wildlife should live in a natural environment. However, the scores for banning animals for entertainment in this survey were little more than 3 points, which means students' opinions were uncertain. This indicates that college students will also consider animals' suffering while enjoying animal shows and zoo animals. The life background also affects the cognition about wild animal welfare and animals used for entertainment; however, the difference was not great. Thus, the public and government need to improve their perceptions on the protection of wild and performing animals.
Conclusions
College students have a certain degree of awareness of animal welfare, and they care about the health, safety, and right to life of animals. There were significant differences among students with different life backgrounds. Their socioeconomic backgrounds affect Chinese college students' cognition about animal welfare. Overall, the college students who came from or were studying in developed regions had a more accurate cognition about animal welfare, as did those who came from urban areas and those who had experience keeping pets.
